Activation of neutrophils: measurement of actin conformational changes by flow cytometry.
Actin, which comprises approximately 10% of the weight of cytoplasmic protein of neutrophils, is the principal component of the cytoplasmic microfilament lattice. It can exist in either of two physical states, G-actin, which is monomeric, or F-actin, which is polymeric or filamentous. Actin microfilaments support many forms of cell movement. Continuous remodeling of the microfilament lattice, which seems integral to sustained movement, is possible in part because of the ability of actin to change rapidly between its monomeric G-state and its filamentous F-state. Changes in the G- and F-actin equilibrium may be studied by flow analysis using a fluorescent probe which is specific for F-actin, 7-nitrobenz-2-oxa-1,3-diazole-(NBD)-phallacidin. Alterations in neutrophil F-actin have been measured in response to chemotactic agents (e.g., formyl peptides and leukotriene B4), inhibitors of cell movement (e.g., N-ethylmaleimide and cytochalasin B), agents that promote the oxidative burst (e.g., formyl peptides and phorbol esters), and priming agents [e.g., tumor necrosis factor (TNF)]. Measurements may be taken at intervals of a few seconds, allowing comparison of rapid changes in the F-actin content to other rapidly occurring changes, such as altered membrane ion permeability and activation of cellular enzymes. The use of metabolic inhibitors has allowed dissection of some of the biochemical pathways involved in actin assembly in living cells. Although clinical studies are few thus far, the technique has also been used to study basal and stimulated F-actin levels in circulating neutrophils in neonates and in family members of patients with neutrophil-actin dysfunction.